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Description 

This invention relates to Tumor Necrosis Factor (TNF) Inhibitory Protein, salts, functional derivatives and 
active fractions thereof, having the ability to inhibit the binding of TNF to its receptors and the cytotoxic 

5 effect of TNF and which can be used against the deleterious effects of TNF. The invention also relates to a 
process for the purification of said TNF Inhibitory Protein and to the substantially purified protein, to its 
cloning and its production by recombinant DNA techniques. It further relates to pharmaceutical composi- 
tions comprising such a protein, or salts, functional derivatives and active fractions thereof, for protecting 
against the deleterious effects of TNF. 

w Tumor Necrosis Factor-alpha (TNF-alpha) and Lymphotoxin or TNF-beta (hereinafter, TNF refers to 
both TNF-alpha and TNF-beta ) are cytokines which have many effects on cells (Wallach D. (1986), in: 
Interferon 7 (Ion Gresser, Ed.), pp.83-122, Academic Press, London, and Beutler B. and Cerami A. (1987), 
New England J. Med. 316: 379-385). Both TNF-alpha and TNF-beta initiate their effects by binding to 
specific cell surface receptors. Some of the effects are likely to be beneficial to the organism: they may 

75 destroy, for example, tumor cells or virus infected cells and augment antibacterial activities of granulocytes. 
But, quite clearly, both TNF-alpha and TNF-beta have also effects which can be extensively deleterious. 
There is evidence that over production of TNF-alpha can play a major pathogenic role in several diseases. 
Thus effects of TNF-alpha, primarily on the vasculature, are now known to be a major cause for symptoms 
of septic shock (Tracey K.J. et al. (1986) Science 234: 470-474). In some diseases, TNF may cause 

20 excessive loss of weight (cachexia) by suppressing activities of adipocytes and by causing anorexia and 
TNF-alpha was thus called cachectin. It was also described as a mediator of the damage to tissues in 
rheumatic diseases (Beutler, op. cit.) and as a major mediator of the damage observed in graft-versus-host 
reactions. 

There is therefore a necessity in finding out ways to eliminate or antagonize endogenously formed or 

25 exogenously administered TNF. Our first attempt in this direction was the development of monoclonal 
antibodies which neutralize the TNF-alpha cytotoxic activity and were shown to protect mice against the 
lethal effect of TNF-alpha under conditions mimicking elicitation of septic shock (as described in our 
European Patent Application EP 186 833 published on July 9, 1986). However, therapy with murine 
monoclonal antibodies, especially if administered repetitively, may not always be advisable in humans. 

30 Therefore the need was felt for development of biological agents which could similarly antagonize the 
deleterious effects of TNF. 

Prior to the filing date of the priority application of the present application, there was no information as 
to the existence of biological agents which could antagonize the cytotoxic activity of TNF. There were 
publications describing uromodulin, a 85-kDa immunosuppressive glycoprotein isolated from the urine of 

35 pregnant women (Muchmore, Andrew V. and Decker, Jean M. (1985) Science 229; 479-481), that was 
shown to be a high affinity ligand for and a potent inhibitor of interleukin 1 (IL-1) (Muchmore, Andrew V. and 
Decker, Jean M. (1986) J. Biol. Chem. 261: 13404-13407; Brown, K.M. et al. (1986) Proc. Natl. Acad. Sci. 
USA 83: 9119-9123). Uromodulin was later shown to be identical to the Tamm-Horsfall glycoprotein, the 
most abundant protein of renal origin in normal urine (Pennica, Diane et al. (1987) Science 236: 83-88). 

40 Another inhibitor of IL-1 found in the urine of febrile patients was disclosed in some publications (Liao, 
Zenghua et al. (1984) J. Exp. Med. 159: 126-136; Seckinger, Phillippe et al. (1987) J. Immunol. 139: 1546- 
1549). It was shown that this urine inhibitor of IL-1 affects numerous biological activities of both forms of 
recombinant IL-1, IL-1 alpha and IL-1 beta to the same extent. Although human TNF-alpha shares some of 
the biological activities of IL-1, this IL-1 inhibitor did not inhibit the biological activities of TNF-alpha 

45 (Seckinger, Phillippe et al. (1987) J. Immunol. 139: 1541-1545). 

Subsequent to the filing date of the priority application of the present application, it was disclosed that 
uromodulin and the Tamm-Horsfall glycoprotein bind recombinant IL-1 alpha , IL-1 beta and TNF-alpha in a 
lectin-like interaction and it was suggested that it may play an important role in the regulation of circulating 
levels of these lymphokines (Hession, Catherine et al. (1987) Science 237: 1479-1484). Although uromodulin 

50 does not inhibit the cytotoxic activity of TNF-alpha as monitored by lysis of tumor cell targets, it interacts 
with recombinant TNF-alpha via carbohydrate chains and this interaction may be critical in promoting 
clearance and/or reducing in vivo toxicity of TNT and other lymphokines (Sherblom, Anne P. (1988) J. Biol. 
Chem. 263: 5418-5424). In a recent publication by Seckinger et al. (J. Exp. Med. (1988) 167: 1511-1516) a 
human "inhibitor of TNF-alpha obtained from the urine of febrile patients was described as a 40-60 Kda 
55 protein inhibiting the cytotoxic activity of TNF-alpha. It was shown to differ from uromodulin and from the 
above-mentioned IL-1 inhibitor. 

The present invention provides TNT Inhibitory Protein, salts, functional derivatives and active fractions 
thereof, which can antagonize the effects of TNF. This antagonism can be determined both by measuring 
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reduction of the cytotoxic activity of TNF as well as by measuring interference with TNF binding to its 

reCe Tne!nvention is directed also to said TNF Inhibitory Protein in substantially purified form, being free of 
proteinaceous impurities. 

The invention also relates to a process for the purification of TNF Inhibrtory Protein. 

The invention further relates to recombinant DNA molecules comprising the nucleotide sequence coding 
for said protein, expression vehicles comprising them and host cells transformed therewith and to a process 
for producing the TNF Inhibitory Protein by culturing said transformant cells in a suitable culture medium. 

The TNF Inhibitory Protein of the invention and its salts, functional derivatives and active fractions 
thereof are for use as active ingredients of pharmaceutical compositions to protect mammals against the 
deleterious effects of TNF. 

DESCRIPTION OF THE FIGURES 

Figure 1A shows the elution pattern of the TNF Inhibitory Protein from an Ultrogel ACA 44 gel filtration 
column. Two (2) ml fractions were collected and tested for protein content by absorption at 258 nm {-). for 
interference with ^l-TNF-alpha binding to its cell surface receptor (x-x) and for inhibition of TNF-alpha 
cytotoxic activity (•-•). The major peak of TNF inhibitory activity eluted slightly before the majority of the 

^ Figure 1B shows the elution pattern of the TNF Inhibitory Protein when dialyzed against water prior to 
app lication on the Ultrogel ACA 44 gel filtration column. Two ml fractions were collected and assayed as ,n 
Fig 1A The dialysis against water did not change the elution pattern when compared with Fig. 1A 

Figure 2 shows the morphology of murine A9 cells treated with cycloheximide (CHI) (a), with TNF- 
alDha-CHI (b) and with TNF-alpha-CHI together with the TNF Inhibitory Protein (c). 

Figure 3 shows the results of the second step of the purification of the TNF Inhibitory Protein. 
Carbol^eThyl (CM) Sepharose purified TNF Inhibitory Protein was loaded in 8 x 2 ml portions on a Mono 
S 5/5 cation exchange column and eluted with a linear gradient from 0 to 350 mM NaCI (--) in a buffer 
containing 10 mM citric acid, 0.02% sodium azide, pH 5.0. At a flow rate of 0* ml/minute, fractions of 0^5 
ml were collected and assayed for inhibition of TNF cytotoxicity on murine A9 cells. The majority of the 
TNF Inhibitory Protein eluted at a salt concentration of 180 to 200 mM NaCI 



35 The protein was monitored by absorption at 280 nm (-). . uu .. D . ^ aMi „- 

Fiqure 4 shows the results of the third step of the purification of the TNF Inhibitory Protein. The active 
protei^obtiined by purification on CM-Sepharose and Mono S was dyalized against a buffer containing 5 
mM sodium borate. 0.02% sodium azide, pH 9.0 and loaded on a Mono Q 5/5 anion exchange c The 
bound proteins were eluted at a flow rate of 0.5 ml/minute with a linear salt gradient from 0 to 60 mM NaCI 

40 and then from 60 to 300 mM NaCI (--). Fractions of 0.5 ml were collected and tested for inhibition of TNF 
cytotoxicity on murine A9 cells 

The protein was monitored during elution by measuring the absorption at 280 nm (-).As shown, most of the 

activity eluted at a salt concentration of 30 to 40 mM. 

Figure 5 shows the separation of TNF Inhibitory Protein on reversed phase HPLC. The active protein 

elutedW Mono Q 5/5 was injected in one 1.6 ml portion on an Aquapore RP-300 HPLC column 
so (Brownlee Labs) run with 0.3% aqueous TFA (buffer F) in water at a flow rate of 0.5 ml/m.nute The column 

was then eluted with a linear gradient of acetonitrile in buffer F from 0 to 20% for 5 minutes, followed by a 

linear gradient from 20-50% for 60 minutes and then with a linear gradient from 50-80% for 5 minutes (----). 

Fractions of 0.5 ml were collected and tested for inhibition of TNF cytotoxicity on murine A9 cells The 

protein concentration was monitored during elution by measuring relative fluorescence of representative 
ss samples of each fraction, after automated reaction with fluorescamine (-). The TNF inhibitory activity eluted 

as a sharp peak together with an isolated peak of protein. 

Figure 6 : Samples of the active material of each step of the purification. 
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The TNF Inhibitory Protein of the invention may be found in human urine. When crude preparations 
thereof derived fron human urine concentrate were chromatographed on ultrogel ACA 44 gel filtration 
column, it showed an apparent molecular weight of 40-80 kDa. The substantially purified protein, which is 
substantially free of proteinaceous impurities, has a molecular weight of about 26-28 Kda when analyzed by 

s SDS PAGE under reducing conditions and it moves as a single peak on reversed-phase high performance 
liquid chromatography (HPLC). The isoelectric point of the active protein determined by isoelectric focusing 
is between pH 6 and 8. Its activity is determined by its ability to inhibit the binding of TNF-alpha to its cells 
surface receptors on human HeLa and FS11 fibroblast cells and/or by its ability to inhibit the cytotoxic effect 
of TNF-alpha on murine A9 cells. 

10 It is further characterized by containing at the N-terminus the following amino-acid sequence: 

1 .5 10 15 



15 



Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro-Qln-X-Asn-Ser 



wherein the amino acid designed X at the 14th position was not identified and the presence of cysteine 
(Cys) at the 4th position is theoretical, since PTH (Phenyl thiohydantoin) Cys cannot be identified as such 
and no other residue was detected in this position. 

20 As used herein the term 'salts' refers to both salts of carboxyl groups and to acid addition salts of 
amino groups of the protein molecule which have the ability to inhibit the binding of TNF to its receptors 
and to inhibit the cytotoxic effect of TNT on cells. Salts of a carboxyl group may be formed by means 
known in the art and include inorganic salts, for example, sodium, calcium, ammonium, ferric or zinc salts, 
and the like, and salts with organic bases as those formed, for example, with amines, such as 

25 triethanolamine, arginine or lysine, piperidine, procaine and the like. Acid addition salts include, for example, 
salts with mineral acids such as, for example, hydrochloric acid or sulfuric acid, and salts with organic acids 
such as, for example, acetic acid or oxalic acid. 

"Functional derivatives" as used herein covers derivatives having the ability to inhibit the binding of 
TNF to its receptors and to inhibit the cytotoxic effect of TNF on cells which may be prepared from the 

30 functional groups which occur as side chains on the residues or the N-or C- terminal groups, by means 
known in the art and are included in the invention as long as they remain pharmaceutical^ acceptable, i.e. 
they do not destroy the activity of the protein and do not confer toxic properties on compositions containing 

These derivatives may, for example, include aliphatic esters of the carboxyl groups, amides of the 
35 carboxyl groups by reaction with ammonia or with primary or secondary amines, N-acyl derivatives of free 
amino groups of the amino acid residues formed with acyl moieties (e.g. alkanoyl or carbocyclic aroyl 
groups) or 0-acyl derivatives of free hydroxyl group (for example that of seryl or threonyl residues) formed 
with acyl moieties. 

As "active fractions" of the TNF Inhibitory Protein, the present invention covers any fragment or 
40 precursors of the polypeptide chain of the protein molecule alone or together with associated molecules or 
residues linked thereto, e.g. sugar or phosphate residues, or aggregates of the protein molecule or the 
sugar residues, by themselves, provided said fraction has the ability to inhibit the binding of TNF to its 
receptors and to inhibit the cytotoxic effect of TNF on cells. 

The present invention relates also to mixtures of any of the foregoing. 

1. PRELIMINARY CHARACTERIZATION AND INITIAL PURIFICATION OF THE TNF INHIBITORY PROTEIN 

In a preliminary characterization in the crude state, the following properties and activities of the protein 
were observed: 

50 a) The TNF inhibitory activity could be found in the urine of healthy as well as of sick donors; 

b) The active protein was not dialyzable through membranes with a molecular weight cut-off of 10 kDa; 

c) The apparent molecular weight of the active TNF Inhibitory Protein, when chromatographed on an 
Ultrogel ACA 44 gel filtration column, was found to be between 40 and 80 kDa. Extensive dialysis against 
water did not change the behaviour of the protein in this procedure (Fig. 1A and 1B); 

55 d) The isoelectric point of the active protein as determined by preparative isoelectric focusing was 
between pH 6 and 8, 

e) The active protein bound in part to Concanavalin-A Sepharose and could be specifically eluted with 
methyl-alpha-D-mannopyranoside which suggests that the protein is glycosylated; 
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f) The TNF inhibitory activity was heat labile; 

g) A variety of protease inhibitors did not interfere with the biological activity of the TNF Inhibitory 
Protein indicating that the mechanism underlying the TNF inhibition could not be explained by proteolytic 
activities present in crude urine; and 

h) Inhibition of the binding of TNF-alpha to its cells surface receptors occurred only when the crude 
protein mixture containing the TNF Inhibitory Protein was applied simultaneously with TNF (Table 1). 

The TNF Inhibitory Protein of the present invention differs thus from uromodulin by several of the above 
characteristics, such as by (a) its apparent molecular weight in gel filtration, (b) its isoelectric point, and (c) 
the fact that no extensive aggregation of the protein could be observed when dialyzed against water. 

Partially purified TNF Inhibitory Protein preparations were obtained by fractionation of the urinary 
proteins by gel filtration, according to the following procedure: Urine was concentrated by ultrafiltration with 
a membrane of a molecular weight cut-off of 10 kDa and then further by ultrafiltration with a membrane of a 
molecular weight cut-off of 5000 (Amicon YM5 membrane). The concentrate was dialyzed against PBS 
(Phosphate buffered saline) containing 1 mM Mg 2 \ 1 mM Ca 2+ and then loaded on a Concanavalin-A 
Sepharose column equilibrated with the same buffer. The column was washed and the proteins which had 
specifically bound to the column were eluted with 0.5M methyl-aipha-D-mannopyranoside. Most, but not all, 
of the activity interfering with TNF-alpha binding to its receptor was found to specifically adsorb to the lectin 
and could be eluted with methyl-alpha-D-mannopyranoside. 

A sample of 3.5 mg of the Concanavalin-A eluted proteins was dialysed against PBS and fractionated 
by gel filtration chromatography on a 2 x 45 cm Ultrogel ACA 44 column (LKB, Sweden). Absorption of the 
eluted proteins, at 258 nm, was determined (-). Fractions of 2 ml were collected and examined at a dilution 
of 1:20 for their ability to protect against TNF-alpha by following assay procedures 2.1 (x— x) and 2.2 
described hereinafter, said last assay being modified so that TNF-alpha was applied at a concentration of 
75 U/ml and Balb/c-CL.7 cells were used in the assay. Viability of the cells was examined 12 hours later by 
determining the uptake of neutral red dye (•— •) (Fig. 1A). 

An identical sample of the proteins eluting from Concanavalin-A was subjected to 48 hours dialysis 
against distilled water and then spun to remove insoluble proteins. It was lyophylized and then reconstituted 
in PBS and subjected to chromatography on the Ultrogel ACA 44 column as above. Fractions were 
collected and assayed as above. There is no significant change in the fractionation pattern of the protective 
activity (Fig. 1B). When compared with the retention time of molecular weight markers (bovine serum 
albumin 67 kDa, ovalbumin 43 kDa, soybean trypsin inhibitor 20.1 kDa and cytochrome c 12.3 kDa), the 
activity was found to elute somewhat prior to the major protein peak with maximal activity at an apparent 
molecular weight of about 50 to 70 kDa. 
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TABLE I: 



EXAMINATION OF THE EFFECT OF THE TNF INHIBITORY 
PROTEIN-CONTAINING URINE CONCENTRATE BY APPLYING 
IT ON CELLS PRIOR TO, OR TOGETHER WITH TNF- ALPHA 

Binding of 125 I-TNF-al P ha to cells. Effect of the TNF 
inhibitory Protein when applied: 



Ur ine 
donor 



S £ 
A t 4-C 90' prior At 37*C 90« prior At 4*C together 
to application to application with TNF-alpha 



none 
1 
2 
3 
4 



of 


TNF-alpha 


of TNF 


-alpha 






CPM 


% Binding 


CPM 


% Binding 


CPM 


% Binding 


5290 


100% 


5560 


100% 


4630 


100% 


4600 


87% 


4460 


80% 


880 


19% 


5260 


99% 


4730 


85% 


2450 


53% 


5160 


98% 


4730 


85% 


910 


20% 


4560 


86% 


4730 


85% 


1340 


29% 



Decrease of i*l-TNF-alpha binding to the cells by the TNF Inhibitory Protein present in the unne 
concentrate is observed only when <*l-TNF-a.pha and the protein are applied together ^ on ce«s a, rid n* 
when the protein is first applied on cells and then removed prior to the applicat .on . o TN ^P^J h ^ 
indicates that the interference with TNF-alpha binding to cells is not due to an effect of the TNF jrtMary 
Protein on the cells, nor is it due to presence of TNF-alpha itself in the urine, but it rather reflects some kind 
of interaction between the protein of the invention and TNF-alpha. 

2. ASSAYS FOR THE TNF INHIBITORY PROTEIN OF THE INVENTION 

Two assay procedures were used for monitoring the activity of the TNF Inhibitory Protein in the 
different fractions during the purification process. 
2.1 I nhibition of binding of TNF-alp ha to its receptor 

The assay procedure for the quantitation of TNF binding to cells was performed as described (Israel, S. 

et al. (1986) Immunol. Letters 12: 217-224; 

Holtmann, H. and Wallach, D. (1987) J. Immunol. 139: 1161-1167). 

Cells (HeLa or FS11 foreskin fibroblast cells) were seeded in DMEM (Dulbecco's Modified Eagles 
Minimal Essential Medium) at a density of 2.5 x 10* cells/well in 15mm well plates. After a 24-hour 
incubation at 37'C in 5% CO*, the plates were transferred to ice, the growth med.um was remove, and 
aliquots of the samples containing the TNF Inhibitory Protein were mixed with 10 units of Jabe led I- 
TNF-alpha (10* cpm) in 0.15 ml phosphate buffered saline (PBS) supplemented with 1 mM Ca and 1 
mM Mg 2+ 0.5 mg/ml bovine serum albumin (BSA) and 0.1% sodium azide (PBS/BSA) and were applied 
. to the cells and incubated for 2 hours at 4'C. Cells were then rinsed with PBS/BSA, transferred to vjas 
for radioactivity measurement and their associated label was quantitated in a gamma counter. U"specf.c 
binding was determined by adding excess of unlabeled TNF to the assay and the value was substracted 
in all the cases. 



6 



EP 0 308 378 B1 



10 



15 



20 



25 



cycloheximide (CHI) is added thereto. cellsMell) with 100 

- Murine A9 cells were seeded in 96-well flat-bottom m.crotiter plates (1.5 x 10» cells/well) w.tn 
„i nMFM-r<5(DMEM containing 5% fetal calf serum and 5% calf serum). 

- XI ?u« ZuotfoHhe serially dJuted protein TNF-alpha-CHI mixtures were applied to each we,, and 

I^n.^'St^T^ w«h neutra, red for 2 hour, washing away 

the TNF inhibitory Protein against the cytotoxic effect of TNF-alpha is very clear .n (c). 
3. PURIFICATION OF THE TNF IN HIBITORY PROTEIN 

,n the preferred embodiment of the invention, the substantially purified protein of the invention is 

CnTembodi^n. »f proeesa. » MM) P-* protein M, , ™*cu,ar wei 9 ht o. about 
according to the bioassay described in 2.2 above. 
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citric acid buffer, PH 5.0. CO-.. ^ 

and fractions of 50 ml were collected The co umn was « mM ^ 1Q mM citric acid 

1 second fraction of me e,ution with 

^In-^hanae Mono S HR iSffl FPLC C^^gjt ^ , 10 mM citric acid buffer, pH 5.0. 
Thelto^TTlR 5/5 column (Pharmacia) was P^hed w.tn a (monit ored at 280 nm 

containing 0.02% sodium azide (buffer A) un . astebfc gjJ^J^L J e poole d and dialed 
by a UV detector). The active fractions eluted ' rom ^.^;2le was injected in 8 x 2 ml portions onto 
against 2 changes of 100x sample volume ^ * (28 mg). The column was 

the column until the maximum binding ^^J^'J* a linear NaCI 
washed with buffer A until a flat basel.ne was seen. The bound prote m|/mjnute 
gradient (0-350 mM) in buffer A. The gradient was run f ° r «^ e A (Buffer D.). The proteins 
Then the column was washed for 10 ^^JJjSJJ^ then eluted from the column with 
which could not be eluted in a concentrator ' *J^JS2*I. The results are shown in Figure 3. 

2o - 23> corresponding to 180 ' 220 m 

3.?Anion^^^ a 5 mM sodium borate buffer, ph 9.0. 

The-Mo^Qlf^^^ bteline was achieved. The active fractions 

containing 0.02% sodium az.de (buffer E) untn a staoie sample yo|ume 

eluted from the Mono S column were > pooled I and d-alyzed agamtf 2 c g ^ ^ ^ 

buffer E. The sample was injected in 2 ml , portons o "to ^mn an ^ ^ ^ 

E until the baseline was flat. The bound proteins were eluted oy £ cQlumn 

concentration of approximately 40 mM. ot „ oranhu , HPL( n 

3.5 Reyersed^phasn high pigssurg jigujd Sg^gM^ ubs) was prewasned with 

The-r^ried^i^^ baseline was obtained by the 

0.3% aqueous trifluoroacet.c aad (TEA) ^ ^ " Mono Q column were 

fluorescamine detection system. Tbe act.ve were ^ u Buffer p ^ g flw 

poo.ed and injected in one 1.6 ml P 0 * 0 " 0 ""^ column was then eluted at a 

"ate of 0.5 ml/minute until the fluorometer did not detec J a " v P r °' e p for 5 minutes, followed 
L rate of 0.5 ml/minute, with a 0-20% ^"J^J^" Si to 80% linear acetonitrile 

ks^rrss: srssssss - an ^ ... Pea , « 

fractions corresponded to 27% acetonitrile. 

3.6 SD S-PAGE ^...m rtndacvl sulphate polyacrylamide gel elec- 

,n oTdiT^onitor the result « %^T^^ »*" * ^ 

trophoresis (SDS-PAGE) was ^^^^^S g {r0 m the ion exchange co.umn of steps 
(1970) Nature 227:680. A sample of the fraction e iuted from CM-Sepharose 

3.2, 3.3 and 3.4 containing 5 ug ^^o^Tcl^JL D: active fractions eluted from 
column.lane C: active fractions eluted from Mono 8 column, ana ^ 
Mono Q column) or a sample of 40 ul of the ^'^^^ S DS (w/v) and 15% v/v 
phase HPLC. were mixed with 3 x concentrated sample buff » 6 t ^ g 

Lta-mercaptoethanol and loaded on a ^fZn trypsin inhibitor 20.1 kDa. 

, mixture of molecular weight markers a, ^^2 s lrl Z^ 67 KDa, and phosphorylase b. 94 
carbonic anhydrase 30 kDa, ovalb ™" " ^' ^™JZl °mp* buffer was run on lane H. The gel 

» ~ — br - et ai AnaL 
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10 



« 10*361). As shown in figure 6 the p*- TNF IN*, Protein moved as a sin 9 ,e band with 
an apparenT^olecular weight of 26-28 KDa (Lanes E-6). 

3-7 Automated protein micro-sequence ggS jnventjon (1 . 5 ug , 5 0-200 pmol each) 

Samples of the substantially punted TNF Mutator* Protem o ^ subjected tQ 

were applied to pretreated. biobrene-coated glassier ^ ™» hase protei n microsequencer 

repetitive cycles of Edman ^^^T^IX^^^ - • date and 
(Model 475) with an on-line HPLC PTH-amino acia and.y v computer- 

derived seddedde »es compared «ith the « " dMa . T he initial yield «ae ever 40%. 

eepeole eneiysee «».. me^reSn »S 5 ie rd,a»d .. ft. .eeuldeg eeduenpe. 
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.sp.Se.-Val-Cys.Pro-Gln-Gly.Lys-Tyr.Ile-HiB-Pro.Gln.X-Asn.Ser 

S^JS^eSSi. Research Foundation protein library (update No,6) by 
^ESinSSSl not reveal a significant homology to any known protem. 

4 QENETICJNG^^ 

This invention further concerns DNA mo^ "J^^TO^^hS 
inhibitory Protein of the invention rephcabte JJ^^^*" - «* ed h0 ~ 

transformed therewith and the TNF Inhibitory ^ 

The term "DNA molecules' includes genomic techniques. According to one 

The cloning of the TNF Inhibitory Protem W*<^"**f^^ protejn are produce d and 
approach, specific antibodies (polyclo na. 

used to clone the TNF Inhibitory Protem Prot ein can be produced either by 

a) prgjttratjon of antibodies: The an ^od ™ m . n V m inventi0 n or by using one or more 

sr: P e^ 

ter^5 --n the fused Protein A - TNF 

Inhibitory Protein in E. coll. ,hct a nf, a ii« purified TNF Inhibitory Protein or the synthetic 

For obtaining polyclonal antibodies. *° s " b ^ 



45 mice 



Protein by immunofluorescence or by Western blot, 
c) Preparation of cD "A from producing cells . d DNA is prepared by the use of 

w mRNA is extracted from INF Inhibitory Protem producmg celU and cu P v ^ . 

50 Averse transcriptase. The cDNA on of DNA up to 7 kb in 

use of the antibodies. The X gt 1 1 exp ress-on vector car * * n«ed terminatjon codon . 
length at a unique EcoRI site 53 bases upstream , f om the betaga appropriate 
Therefore, foreign sequences DNA may be ^ J^^^jSy useful for the construction of 
55 conditions as fusion proteins. The Xgt ".X^^^rti. in:David Glover (ed.). DNA 
cDNA libraries to be screened with antibody ^<£**L pp . 49 . 78) as outlined here. 
^^S^SSS^^S^ —0 ..nucleotide, whose 
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sg-s-ssssssssss 

, automatic sequencer and the following amino acid sequence was obtained: 



5 10 » 



30 



40 



45 



«p-Se C -Val-Cys-Pro-G ln -Gly-Lys-Tyr.n.-His.Pro.Gln-X-A S n-Se t 

sis •.- r »S5sSr= 

oligonucleotides containing the theoretical most prooctu.e h JT . R t , (1985 )j. 

MMo-y PnMn », « Last a portion tor.* as , » , 0 lden% ^ is „ la » 

Maniatis, T.. Molecular Cloning: A Laboratory Manual, op.ct. and m Haymes, B.T., et a.., Nucle,c Aca 
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20 



25 



^^SS^S&r- res » *— • ~ — w 

Maud m.tbods. are M ■» W^SelS <SST» «ed » P"™ 1 " « 9 " s by 

„„„ ip the an (sa. Maniatis at .1, "« **» « 

specific eecjeetide eequeecee conMng """J™* "? ™£ «~ exfaesaien end peoducdon el the 
WA coding .o. •» dtoinad ...» « ^™Xeded bv . promoter -ecogclaeMe oy 

pnWn. First, in erder lor HIM to t» "«»*•* ™ Lea the trenacripticn process. Tito. ». . 
"W^rJR-Si «,.s ( slr« S eod a»* P—h TP., 

promote, ol Mot.ripptW X. «• BS P""™*' ^ ""J*". etc.. or Induct*. e«h as the 
£Lto of the chlepampltoripol «** 'Tf^J^^X*^ • P «> * 

're ssssUpSsj jk: p— . * <"* - ■ <•»> 

levels of gene expression in prokaryot. cells, ri i . . neces f 1 ^ 0 , sequence (S D sequence) 

30 S^SMS ITS^M^ A — sequence o, 18S 

RNA For eukaryotic hosts. di«eren, transcript £ ? — f ™ 2£SK£ 

depending on the nature of the host. Th-jr mjf b. djjdto rm ^ & p 

papilloma virus. Simian virus, or the ''^^J^^TK promoter of Herpes virus, the SV40 early 
Lch has a high level o, ex P= J ^J^^^ton regulatory signals may be selected 
promoter, the yeast gal4 gene promoter, etc. rans modulated. 

Ich allow for repression and ?^Z££ZZ^Z** ,or the TNF '"^ ° f T 

The DNA molecules comprising the naWJ «J » » |s „ inserted int0 a vector 

invention and the operably linked ^^^^^ cel. chromosome. The cells which 
« which is capable of integrating the ^^.Sf^jSna can be selected by also introducing one 
have stably integrated the introduced DNA .n to their ^ sion yector Jhe marke , 

or more markers which allow for se.ect.on ^^"JJ^ e» antibiotics, or heavy metals, such 
ma y provide for prototrophy to an 'T^^^^^^UM to the DNA gene sequences 
as copper, or the like. The selectable marker gene ca either &e a ^ y ^ ^ ^ Q be 

«, to be expressed, or introduced into the ^J^J^STj^ elements may include splice 
45 needed for optimal synthesis of ^^J^^^X^m signals. cDNA expression vectors 
signals, as well as transcription promoters enhancers, and temn.n 9 w Biol . 3. 280 . 
incorporating such elements include incoU"* into a p.asmid or viral 

,n a preferred embodiment, the introduced Factors o{ importance in selecting a 

tesrss rr^r r;r«rr » - - . - 



35 



40 



55 



vectorbetweenhostcellsofdifferentspec.es. replication in B.coli. for 

Preferred prokaryotic vectors .nclude plasm.ds such « Mwa ^ p c|on|nq: uboratory 

example. P BR322, Co.EI. pBCIJl. paCYC 184 £g» ^J^SC^^S^ 
M-t op. cit.); Bacillus plasm.ds ; such , a ^^^yc^ ULds including pUIOI (Kendall. 
oTmrBacilli . Academic Press, NY (1982), pp.JU/ h 
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70 



T5 



20 



25 



„ . . . /iqa7\ i Bacteriol 169' 4177-4183); Streptomyces bacteriophages such as 0C31 (Chater, K.F. 
(1986) pp. 45-54), and Pseudomonas plasmids (John, J.F., et ai. (.aao) «ev. 

Izaki, K. (1978) Jpn. J. Bacteriol. 33: 729-742^ 2 -micron circle etc., or their derivatives. 

Preferred eukaryotic plasmids include PBV vacana ^ Z ^ / ^^\ 9:2aMTA . BnKi u 

hosts include bacteria such as Ecoli. Backus S ^^ S '^ . jnterest include E . co |i K 12 strain 294 
eo mc *M> - «» replicn and control <qni in ^ ^ „, chi „ es , namsKf 

A further purification procedure that may be used in Preference _o ^ p "77 NF P , nhibjt Protein are 
35 is affinity chromatography. For this purpose, monoclonal ant.bod.es o the ^^"^ m 
produced and immobilized on a gel matrix contained wrfh,n ^^JS^nTcSLn by the 
recombinant protein are passed from the gel by a 

specific antibody while impurities will pass through. After wasning, me prui 

change in pH or ionic strength. . _ an hA DreD ared usinq conventional 

. s^srr sire jsrf ££rs: 

adsorbent column. 
5 UTILITY AND COMPOSITIONS 

condLns wherein excess of TNF is formed endogenously or ,s exogenously adm.n.stered. 



50 



55 
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The present invention furfre, nefcte s to pNj ^^Zs7^^^ 
acceptable carrier and the TNF ^ Inh.b.tory ***** « [^^.^ wm These compositions may be 
fractions thereof or mixtures of any of ^J^^^im ™F. «* as in caS6S * 
used in any condition where there is an over product.™ oteno 9 rneumathoi d arthritis, etc.. The way 
shocK. cachexia, graft-versus hos VSSSJSS*. for simiiar agents and will depend 
of administration can be via any of ^^^T^Z^, septic shock or local injection in case of 
on the condition to be treated **%^„*JZ^ infusion, etc.. The compositions may 
rh eumatoid arthritis^ into th^K mj*l administration of excessive amounts 



also be used in 
io (overdoses) of TNF 



J5 



rerdoses) of TNF. inueri «on are prepared tor administration by mixing the protein 

The pharmaceutical ^f^J^^^SS^ and excipients. and prepared in dosage 
or its derivatives with physiologically a ^f^2^ou5L compound to be administered will depend 
form. e.g. by lyophilization in dosage' A „L>n of the patient. Loca. injection jn 

r 0 ~"I -ire TNF .nhibitory Protein on a body we,ght 
basis than will intravenous infusion in case of septic shock. 



Claims 

20 1 



25 



30 



35 



» binding ol TNF to its receptors and rho cytotorrrc etlec. ol TNF. 
at 10 KDa to lectin affinity chromatography; 

(b) eluting the protein adsorbed to the lecttn; chromatography; and 

of TNF t0 its receptors and the cytotox,c 

effect of TNF. 

3 The TNF inhibitory Protein ol claim I or 2 in eubstamially punned lorn,. 

. 4. me TNF ,hh,b»«» Proroin 0, any b~ .. ^ » "-J." SES^I — ^ 
when the substantially purified protern is analyzed by SDS PAGE undo 

. The TNF ,nb,««» Protein o, any one o, Caio-e - to 4 moving as . *„„. pe* Ob ruvoreod phase high 
performance liquid chromatography (HPLC). 
<5 f nn« nf rlaims 1 to 5 having the ability to inhibit the binding of TNF-a 

6 - ?ji ^zvzzxzz iib^, * 

5 o TNF-a on murine A9 cells. 

sequence at its N-terminai portion 



55 
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15 10 
Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro- 
15 

5 Gln-X-Asn-Ser 

wherein X is an unidentified amino acid residue. 
w 9. The TNF Inhibitory Protein according to any one of claims 1 to 8 which is isolated from urine. 

10. The TNF Inhibitory Protein according to claim 9 wherein the urine is human urine. 

11. A process for the isolation of substantially purified TNF Inhibitory Protein which comprises: 
75 (a) recovering the crude protein fraction from a dialyzed concentrate of human urine; 

(b) subjecting said crude protein fraction of step (a) to ion exchange chromatography to obtain 
partially purified active fractions of the TNF Inhibitory Protein defined by its ability to inhibit both the 
binding of TNF to its receptors and the cytotoxic effect of TNF; 

(c) applying said partially purified active fractions of the TNF Inhibitory Protein from step (b) to 
20 reversed phase HPLC to obtain substantially purified active fractions of the TNF Inhibitory Protein 

defined by its ability to inhibit both the binding of TNF to its receptors and the cytotoxic effect of 
TNF; and 

(d) recovering the substantially purified protein of step (c) which moves as a single peak on reversed 
phase HPLC. 

25 

12. The process according to claim 11 wherein said substantially purified protein has a molecular weight of 
about 26-28 KDa on SDS PAGE under reducing conditions. 



13. The process according to claim 11 or 12 wherein the ion exchange chromatography of step (b) is 
30 performed in 3 steps and includes chromatographic purification in Carboxymethyl Sepharose, Mono S 

HR 5/5 FPLC and Mono Q HR 5/5 FPLC columns, preferably in this sequence. 

14. The process according to any one of claims 11 to 13 wherein the activity of the fractions in steps (b), 
(c) and (d) is defined by the ability of the TNF Inhibitory Protein to inhibit the binding of TNF-a to its 

35 cell surface receptors on human HeLa and FS1 1 fibroblast cells. 

15. The process according to any one of claims 11 to 14 wherein the activity of the fractions in steps (b), 
(c) and (d) is defined by the ability of the TNF Inhibitory Protein to inhibit the cytotoxic effect of TNF-a 
on murine A9 cells. 

40 

16. The TNF Inhibitory Protein according to any one of claims 1 to 10 produced by the process of any one 
of claims 11 to 15. 

17. The TNF Inhibitory Protein of any one of claims 1 to 8 which is a recombinant protein. 

45 

18. The TNF Inhibitory Protein of claim 17 which is produced in a prokaryotic host, preferably in E. coli, or 
in a eukaryotic host, preferably in a mammalian cell. 

19. A DNA molecule comprising a nucleotide sequence coding for the TNF Inhibitory Protein or a functional 
so derivative or active fraction thereof of any one of claims 1 to 10, wherein said TNF Inhibitory Protein 

contains the following amino acid sequence at its N-terminal portion 

15 10 
55 Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro- 

15 

Gln-X-Asn-Ser 
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herein X is an unidentified an.no acid residue and wherein said active traction has the ability to inhibit 
the binding of TNF to its receptors and the cytotoxic effect of TNF. 
20 . The DMA mo.ecu.e of Cairn 19 wherein the nucleotide sequence is a genomic DNA sequence or a 
5 cDNA sequence. 

17 or 18. 

22. A host cell transformed with the replicable expression vehicle of claim 21. 

23. The host cell according to claim 22 which is a prokaryotic host cell. 
JS 24. The host cell according to claim 22 which is a eukaryotic host cell. 

25, A process for producing a TNF Inhibitory Protein comprising the , at eps of ^ 

(a) culturing a transformed host cell according to any one of claims 
medium; and 

2 o (b) isolating said TNF Inhibitory Protein. 

26. A recombinant TNF Inhibitory Protein produced by the process of claim 25. 

„. A pharmaceutical composition comprising a TNF Inhibitory Protein according to any one of d*» 1* 
25 ,0 16 to 18 or 26, a salt, functional derivative or ac ,ve J^J^'SL, wne rein said 



TNF. 



30 28 The pharmaceutical composition according to claim 27 for antagonizing the deleterious effect of TNF in 



mammals. 



35 



40 



50 



55 



. ^loim 07 fnr thfi treatment of conditions wherein excess 
29 The pharmaceutical composition according to claim 27 for the treatment 
' of TNF is formed endogenously or is exogenously administered. 

/-i=imc 1 to 10 16 to 18 or 26 for the manufacture of a 

30. The use of a protein according to any one of claim M I to K 6 to 
pharmaceutical composition according to any one of claims 27 to 29. 

31. An antibody to the TNF inhibitory Protein according to any one of claims 1 to 10. 16 to 18 or 26. 

32. The antibody according to claim 31 which is a monoclonal antibody. 

33. The antibody according to c.aim 31 or 32 for the purification of the TNF .nhibitorv Protein according to 
any one of claims 1 to 10, 16 to 18 or 26. 

Patentanspriiche 

srrrcs *-™Sbr * Hwwenoe m pro,e,n 

Proteins zwischen pH 6 und 8; D ~*tm/tta.i ri^nn wobei der aktive Bestandteil die 

2. TNF-inhibierendes Protein nach Anspruch 1, erhalt.ich aus menschlichem Urin durch 
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(a) Lectinatfinitatschromatographie ml der Fraklio, die nicht durch eine Membran mi, einem 
molekularen AusschluBvolumen von 10 kD dialysierbar ist; 
<K\ cintinn rfp«s an das Lectin adsorbierten Proteins; 

cytotoxischen Effekt von TNF inhibieren. 
3. TNF-inhibierendes Protein nach Anspruch 1 Oder 2 in im wesentlichen aufgereinigter Form. 

Bedingungen analysiert wird. 

5 TNF-inhibierendes Protein nach einem der AnsprUche 1 bis 4, das a.s einzeiner Peak auf Umkehrpha- 
I5 " se n-HochleistungsflOssigkeitschromatographie(HPLC)wandert. 

6. TNF-inhibierendes Protein nach einem der AnsprUche 1 bis ^^ZZ^lZ <** 
Zelloberflachenrezeptoren auf menschlichen HeLa- und FS11-F.broblas,en 

20 7 . TNF-inhibierendes Protein nach einem der Ansprche 1 bis 6, das den cytotoxischen Effek, von TNF. 
auf Maus-A9-Zellen inhibieren kann. 
a TNF-inhibierendes Protein nach einem der AnsprUche 1 bis 7, das die foigende Aminosaureseguenz in 
seinem N-terminalen Bereich enthSIt: 

25 

1 5 1° 

Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro- 

Gln-X-Asn-Ser 



35 worin X ein nicht-identifizierter Aminosaurerest ist. 

9. TNF-inhibierendes Protein nach einem der AnsprUche 1 bis 8. das aus Urin isolierl wird. 

10. TNF-inhibierendes Protein nach Anspruch 9, wobei der Urin menschlicher Urin ist. 
40 „. verlahren zur .soiierung von im wesentiichen f-J"^ 

schen Effekt von TNF zu inhibieren; Fraktionen des TNF-inhibierenden 

(e) Umkehrphasen-HPLC mi, den partieli aktven TNF , n hibie- 

auf Umkehrphasen-HPLC wandert. 

k Ancnmrh 11 oder 12 wobei die lonenaustauschchromatographie in Schntt (b) i in drei 
13. Verfahren nach Anspruch 11 oaer i<j. wodbi u o rarboxvmethvl-Sepharose-, Mono S 

Schritten durchgefUhrt wird und chromatograph.sche Rem.gung in Carboxymemy 
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HR 5/5 FPLC- and Mono Q HR 5/5 FPLCSaulen, vorzugsweise in dieser ReihenfCge, einsch.ieBt. 

14 . Verfahren nach einem der AnsprUche Ml SSJESE 
(c) und (d) durch die Fahigkeit des TNF " ,nh '^ zu inhibie- 

an seine Zelloberflachenrezeptoren auf menschhchen HeLa una 



5 

ren. 



,o von TNF-a auf Maus-A9-Zellen zu inhibieren. 

16 . TNF.«« Pro* nan* «* Ansp.0* - » ,0. „.,*s« nac* do. v.« re n .a* 
einem der AnsprUche 11 bis 15. 
J5 17 TNF-inhibierendes Protein nach einem der AnsprUche 1 bis 8. das ein rekombinantes Protein ist. 

20 19 . DNA-MolekUl, umtassend eine ^^^Z^Z^^^!^ 

Sf D ^^ — 

Asp-Ser-Val-cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro- 
15 

Gln-X-Asn-Ser 

30 

warin X ein nicht-identifizierter Aminosaurerest ist. und wobei der aktive Bestandtei. die Bindung von 
S?» ZZ^SL und den cytotoxischen Ettekt von TNF inhibieren kann. 

35 20. DNA-MoiekO. nach Anspruch 19. wobei die Nuc.eotidseouenz eine genomische DNA-Seguenz Oder 
eine cDNA-Sequenz ist. 

inhibierendes Protein nach einem der AnsprUche 1 bis 10, 17 una no 
40 exprimieren kann. 

22. Wirtszelle, die mit dem rep.izierbaren Expressionsvehike. nach Anspruch 21 transtormiert ist. 

23. Wirtszelle nach Anspruch 22. die eine prokaryontische Wirtszelle ist. 
45 24 Wirtszelle nach Anspruch 22. die eine eukaryontische Wirtszelle ist. 

so geeigneten Kulturmedium; und 

(b) Isolierung des TNF-inhibierenden Proteins. 

26. Rekombinanles TNHnNMn*. P»*. ^.«. naah dan, Vedah,*, nach Ansp-uC 2S. 

. 27. Arzneimittel, enM.nd * TNF*«e,odas Pno,* «-* JJ* ~ e ' t * 

und 26, tin S*, (unkti.nalna SL»a««* wW*Hch» 
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Effekt von TNF inhibieren kann. 

m. a— — 27 - Bekta <* u " s * m ~*' " ton0W " ™ F '" 

endogen gebildet oder exogen zugefUhrt wird. 

30. Voodoo, — P— - — » ' - * " WS ,B "* " " ^ 

Sims ArcnoimKttls rah einem «r Ansprocho 27 1» 29. 

32 Aotikorpor natt Anspmch 31, dor sin moncrfonaler Mtikdiper ist. 

„ 33. M. AnsprucP. 3, 0*1 32 . MM l»— «— «— — — » 
Anspruche 1 bis 10, 16 bis 18 und 26. 

Revendfcatlons 

x , P,o1«« * — * oocr.„ dps »« 0«r Necrosis Fade, TNF), prolan, M 

"^SSttSn* TNF a sea ^-^C^ prions 

rtn e rs. P s H se,t dWloos .a ^ aclivaa to «*» • "*™ 

" du TNF » sea ytopi.u* el MM cy1.1oa.qaP dp TNF. 

, PrM ei» MM. do TNF ppion „ ri— ~ «. «• "» - — * — * "* 

■ a vx£xzs£2:?zz*» - * « » « *— «*- par 

SKUr les W*« dui InNMI IP do TNF 3 ses ,ocop,ou-s at MM Cold*** du 

TNF. 

° » P^ine iphibWPP du TNF so,.n Pas .cu.ndicP.na 1 «. 2. sous torn, essonlioiiompp, pur*.. 
I5 analyse par SDS-PAGE dans des conditions reductnees. 
inverses (CLHP). 
HeLaet FS11 humaines. 

S5 7 Proteine inhibitrice du TNF se.on Tune que.cona.ue des revendications 1 a 6. ayant .a possibi.ite 



25 
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l P,.*p MM. d. TNF « I'- — -? * ' ' * " ^ * 

suivante decides amines sur sa position N-term.nale 



5 10 



U-Ser-Val-cys-Pro-Gln-Gly-Lys-Tyr-lle-His-Pro- 



15 

Gln-X-Asn-Ser 



ou X est un residu d'acide amine non identifie. 
, P,o*. MM. * TNF « d. ' » » * - — * ™~ 

" „ Pr«*p. inhi«» * TNF S «o „ — ,,on t. d» XP» M. - «*■ 

(6) S soum.«ra cell. CrOTW. de prote.ne brule * I WM» d„ TNF, 

recepteurs que I'effet cytotoxique du TNF , et forme d , un pic 

(d) a recuperet la proteine essentiellement punf.ee de letape (c), qui mg 
3 0 unique en CLHP en phase inversee. 

a- ««n 11 dans leauel la proteine essentiellement purif.ee a une masse 

35 13 . Precede se.on la revendication 11 ou 12, ™' ™^ 

(b ) est mise en oeuvre en 3 ^J^^^S^£^ HR 5/5 FPLC, de preference 
de carboxymethyl Sepharose, de Mono S HR 5/5 i-ri-o ex 

dans cet ordre. 

. . *l a a Hone ipniipi .'activity des fractions des 

" cytetoiiue * TNF- ser les ceUutes A9 de soeris. 

,, proteine dp TNF — r» 0— de S «*— « » * — - » —* 

selon Tune quelconque des revendications 11 a 15. 

" ,, P^p. de TNF se,o„ M W d- — — 1 * »• - - - ^'" 9 

recombinante. 
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, M o* ,a p^in. Wbtt. do TNF CO** 1o s*,^ — «— — • «» s - 
portion N-terminale 

1 5 10 

Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile-His-Pro- 

15 

Gln-X-Asn-Ser 



ou X est un residu d'acides amines non identifie. et ou. a fraction active a .a possibility d'inhiber ,a 
fixation du TNF a ses recepteurs et I'effet cytotoxique du TNF. 
, 5 20. Moiecule d'ADN seion .a revendication 19. dans laquelle fa sequence nuCeotidique est une sequence 
d'ADN de genome ou une sequence d'ADNc. 

20 quelconque des revendications 1 a 10. 17 ou 18. 

22. Cellule hole transforrr.ee a .'aide du vehicle depression replicable de la revendication 21. 

23. Cellule hole selon la revendication 22. qui est une cellule h8te procaryote. 
25 24 Cellule h6te selon la revendication 22, qui est une cellule note eucaryote. 

3 0 un milieu de culture appropr«§ ; et 

(b) a isoler la proteine inhibitrice du TNF. 

26 Pro**. MHMC. do TNF recombinant, pr.dui.o p. le proced4 do 10 »«ndta*n 26. 

revendications 1 a 10, lb a ib ou w nrinrioes actifs avec un excipient 

et I'effet cytotoxique du TNF. 
40 28. Composition pharmaceutique selon la revendication 27. destinee a antagonist reflet genant du TNF 
chez les mammiferes. 

„ 6,. Andcorpa contra .. pr..n,n, .nhtbMca do TNF sale fun, coalconou. daa rooendKodona , . to. 16 I 
18 ou 26. 

32. Anticorps selon la revendication 31. qui est un anticorps monoclonal. 
55 33. An«cor P s selon .a revendication 31 ou 32 destine a purifier la proteine inbioitrice du TNF se.on ,'une 
quelconque des revendications 1 a 10, 16 a 18 ou 26. 
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Fig. 2 
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